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Priklad - vynosy akcii
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e Vynosy:vynos; = In ( Sk ) kde S je cena akcie

o Priebeh vynosov akcii GOOG - tyzdenné data:
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Priklad - vynosy akcii

Black-Scholesov moddl- financha mat., PDR):
dS = puSdt + oSdw,
kdew je Wienerov proces.

Existuje explicitné vyjadrenie pre cenu akciease! :

S, — Soe(,u—l/Q o) t+ow;

Vynosyv Black-Scholesovom modeli:

vynos; = In (StitAt> = (u—1/2 0*)At + o Aw

= nezavislé s rozdelenim ((u — 1/2 0?)At, 0? At)
Model precasovy rad vynosov:
VYNOSt = C + U,

kdew je biely Sum

Modelovanie volatility - ARCH a GARCH modely — p.3/15



Priklad - vynosy akcii

o Odhadnuty model:
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Priklad - vynosy akcii

o Autokorelacia rezidui:

Autocorrelation Fartial Correlation AC PAC Q-Stat Prob

i
B

il
| RS
] L]
| [l il
L] L]
| [ |
| |
| [
| |

0.053 -0.053 0.7499 0.387
0.130 0128 52131 0.074
-0.005 0008 52130 0.156
0.066 0.050 6.3620 0.174
0.012 0.017 6.3982 0.269
0.088 0.076 B.4B18 0.206
l 0.015 0.019 B.5204 0.289
l -0.023 -0.046 B8.6653 0.37
l -0.025 -0.036 8.8403 (.452
l 10 -0.002 -0.006 8.8418 0.547
l 11 -0.036 -0.035 32035 0.603
|
|
|
|
|

[ s R o e T 1 RN S T s R

[
|
i
12 -0.000 -0.007 9.2035 0.685
13 -0.203 -0.18% 20524 0.083
14 0.010 -0.003 20553 0.114
16 -0.044 0015 21.082 0134
16 0.061 0.066 22107 0.140

A7 mona- BN alate L S S B N} mnoA5TN

|
|
|
|
|
[ ]1
=1
|
|

|
i
[

Rezida vyzeraju podla tohto korelogramu ako biely
sum.

Modelovanie volatility - ARCH a GARCH modely — p.5/15



Priklad - vynosy akcii

o Mozny problém:

R i e e
mensia volatiita
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o akje absolUtna hodnota rezidua mala, taSudou
nasleduje reziduum tiez s malou absolutnou hodnotou

o podobne zareziduom s velkou absolutnou hodnotou
nasledujecasto reziduum s velkou absolutnou
nodnotou - moze byt kladné aj zaporne, preto sa tato
vlastnost' na autokorelacii neprejavila

o druhé mocniny rezidui budu zrejme korelovgpee
biely Sum to ale neplati)
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Priklad - vynosy akcii

o Autokorelaciadruhych mocnin rezidui:

Autocorrelation Fartial Correlation AL PAC {-Stat| Prob
(| | 1 0175 0175 8.0821] 0.004
| [ | = 2 0.251 0.227 24 668| 0.000
Wil NN 3 0.045 -0.032 25.196| 0.000
il L 4 0.050 -0.009 25.870] 0.000
RS NS F 0142 0.146 31.292| 0.000
| [ | 6 0.203 0.173 42.339| 0.000
S I T 0136 0.026 47.318| 0.000
L] 0 | 8 0.023 -0.094 47 464] 0.000
il il 9 0.074 0.056 48.948| 0.000
I NN 10 -0.019 -0.025 49.045] 0.000
| [ il 11 0,118 0.063 52.831] 0.000
I 1 12 0.034 -0.030 53.157] 0.000
(| I d 13 0170 0127 61.157] 0.000
I Ig ! 14 -0.013 -0.060 61.202] 0.000
| @ il 15 0116 0.071 64.943] 0.000
p 1 16 -0.011 -0.034 64.981] 0.000

— Vyrazna autokorelacia

o OTAZKA:
Aky model dokaze zachytit takéto vlastnosti?
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ARCH a GARCH modely

e u nie je biely Sum, ale
Ut = 0752 Nt
kder je biely Sum s jednotkovou disperziou; teda
ug ~ N(0, (7,52)

o ARCH model(autoregressive conditional

heteroskedasticity) - rovnica pre disperziu
2 2 2

Oy =W+ o1Uy_1+ ... QpUi_p
o Ohrantenia na parametre:
o na zabezpeenie kladnosti disperzie:

w>0,01,...,ap-1>0,a, >0

o kvOli stacionarite:
ap+...taop <l
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ARCH a GARCH modely

e ARCH - simulované data:

standardna odchylka
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ARCH a GARCH modely

o Nevyhody ARCH modelov:
o maly pc&etllenovu? ;. Casto nestd - vo Stvorcoch
rezidui je stale autokorelacia
o pri vatsom pate clenov su koeficientgasto

nesignifikantné alebo nels@aju uvedeneé
ohrantenia na parametre

o ZovSeobecnenigsARCH modely- odstraiuju tieto
problémy
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ARCH a GARCH modely

o GARCH model(generalized autoregressive conditional
heteroskedasticity) rovnica pre disperzit

2 2 2
Op = W+ aili_q+ ...+ Qply_y

+0107 1+ -+ B

o Ohrantenia na parametre:
o na zabezpeenie kladnosti disperzie:

w>0,01,...,ap-1>0,a, >0

617"'76(]—1 zoaﬁq >O

o kvOll stacionarite:
(14 ... +ap)+(B1+...6) <1

» Casto sa pouZiva GARCH(1,1).
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Priklad (vynosy) - pokreovanie

o Odhadnuty GARCH(1,1) model:

Coeficient  Std. Error z-Statistic Prob.

C 0.005383  0.003105 1928532  0.0538

Variance Eqguation

C 0.000116 9.90E-05 1.173237 0.2407
RESID(-12 0123117 0.056343  2.185152  0.02893
GARCH(-1) 0.8449%7  0.0e9%842 1209875  0.0000
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Priklad - pokrgaovanie

e Rezidua:

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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Priklad - pokrgaovanie

o Druhé mocniny rezidui:

Autocorrelation Partial Correlation AC PAC Q-5tat Prob

AN L 1 -0.002 -0.002 0.0010 0.975
il il 2 0098 0098 2.1833 0.336
Ig ! I 3 -0.080 -0.080 3.636% 0303
Ig ! IC 4 -0.073-0.084 48711 0.301
L] L 5 0021 0.038 49691 0420
L | 6 -0.015 -0.0056 5.0194 0541
L | 7 -0.032 -0.052 52545 0629
g ! I g -0.069 -0.070 63622 0607
an l 9 0.004 0017 b.3665 0.703
g ! I 10 -0.068 -0.064 74516 0.682
il I 11 0093 0.096 5491F 0577
L | 12 -0.023 -0.017 56158 0.650
I M| 13 0191 0475 18355 0.144
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Priklad - pokrgaovanie

o Odhadnuta standardna odchyltkazodpoveda intuicii:
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